EPA's (Environmental Protection Agency) Green Lights Program for energy-efficient lighting illustrates the economic benefits and the market-transforming value of a pollution prevention philosophy. Using technologies available today, and assuming current prices, this program is expected to reduce air pollution 5%, while saving the nation's businesses up to $20 billion in electric bills every year. However, these pollution prevention and savings estimates may be low. As Green Lights transforms the market for lighting services by creating a higher demand for better technologies at lower costs, the program will likely achieve even larger pollution reductions and electricity savings.
For years, economists have been telling us that a clean environment and economic growth are incompatible goals. A hidden assumption of this "truism," however, is that goods and services are produced in a world of unchanging technologies, perfect knowledge, and efficiently operating markets. Our reality is far different.
In fact, we exist in a world where technologies are improving in spite of a market that operates inefficiently and provides imperfect information with respect to energy use. By abandoning the narrow decision patterns that lead us to make suboptimal energy investment choices, we can seizeand accelerate-the vast potential of new and emerging technologies and contribute simultaneously to economic growth and a clean environment.
A veritable storehouse of investment opportunities exist for reducing energy use and its associated pollution in every sector of the U.S. economy and throughout the world. Furthermore, currently available opportunities constitute only the tip of a technological iceberg of possible reductions that could be realized in the next two decades if the philosophy of pollution prevention is adopted. Our (1) . Corporations rarely know how much their lighting services cost; in fact, most operating units do not even pay for their lighting directly (or for electricity in general). Lighting is relegated to overhead.
The potential to reduce the energy and costs associated with lighting starts with recent technological breakthroughs which provide a wide selection of cost-effective, energyefficient fluorescent systems to replace conventional "cool white" fluorescent lamps (T-12) and magnetic ballasts. These new sources produce more light output per unit of energy input, while providing significant quality improvements, including better color-rendering performance and reduced lamp flicker.
In addition to improving lamp and ballast efficiency, technologies are now available for improving efficiency in delivering the light to the place where it is used-the task surface. Mirror-like reflector surfaces can be installed in new and existing fluorescent fixtures that allow more of the lamp light to be projected out of the fixture. These reflectors improve fixture efficiency by 20-30%, enabling the lighting system to provide similar light levels using fewer lamps (2) .
Another highly profitable means to reduce lighting energy use is to ensure that lights are turned off or down when they are not needed. In most buildings, lights are turned on at 7:00 a.m. and off when the cleaning crew finishes between 7:00 p.m. and midnight. Some Simultaneously in Japan, managers were unencumbered by theoretical models that provided prescriptive solutions. These managers did not use elaborate quantitative reasoning to justify the "just-in-time" system. They recognized its "soft" benefits, in altering factory layout, in changing managers' focuses, in improving vendor quality control, and in otherwise enhancing quality. The Japanese just-in-time system stands out as a model of "dynamic" thinking that built on real world considerations, favored qualitative over quantitative certainty, and prevented prescriptive catechisms. Had just-in-time been proposed to economists in the United States, it would have been rejected out of hand as "bad" economics.
The question of whether many of today's economists will take a similarly misguided position on a production philosophy predicated on pollution prevention remains to incentive to minimize operating costs. The people who use this capital end up paying for the purchaser's decision in higher electricity bills over the entire life cycle of the capital. A related problem is that electricity costs are rarely measured by a corporation. Rather, these costs are treated as overhead. As a result, no one feels as if their department (or office or building) actually pays for the electricity it uses. An obvious analogy to this situation is the expense account lunch, where people are much more likely to order caviar and champagne than if they are paying the check themselves.
Finally, the regulatory incentives for electric utilities in most states do not encourage profit maximization for demand-side reduction programs. As a result, many utilities do not offer rebates for energy-efficiency investments that could often make an attractive investment irresistible.
These are just a few of the flaws in the way many corporations, and our nation in general, approach energy investment decisions. We do not pay enough attention to the costs of electricity-both monetary and environmental-and to the vast opportunities to reduce these costs.
The Best Is Yet to Come Pollution prevention will work. As we collectively overcome the barriers we have erected to profitable pollution prevention, we will free up capital and income for investment in other projects, and we will improve the environment.
Better yet, the knowledge explosion now underway, coupled with the philosophies of profitable pollution prevention and continual technological improvement, will offer radical increases in the efficiency and quality of products.
Future lamps will exceed 100 lm/W (versus today's 62) and will offer excellent color-rendering capabilities. Pollution prevention can also be realized with refrigerators that use half the energy, do not use ozone-depleting chemicals, and do not create ice crystals in ice cream or dehumidify lettuce. Heat pumps will be developed that provide as much comfort as high-efficiency gas furnaces but at an energy savings of 40%. Windows will become "smart" enough to allow heat to enter in the winter and prevent the heat from entering in the summer.
All of these possibilities are within our grasp for comparatively small investments, which pay off both financially and ecologically. Our challenge is to embrace market philosophies that create opportunities rather than deny their existence. Call it pollution prevention, call it industrial ecology, or call it common sense. Whatever we call it, we need to "just do it."
